An assessment of the respiratory burst and bactericidal activity of alveolar macrophages from adult and senescent mice.
To assess the effects of advanced age on the nonspecific antimicrobial activity of resident alveolar macrophages (AM), superoxide anion (O2-) release and the phagocytic and bactericidal capacity of cells from three genetically distinct murine strains were evaluated. In initial experiments, resident AM, obtained by bronchoalveolar lavage of pathogen-free adult female CD-1 mice and studied in suspension, were found to produce O2- spontaneously and in response to phorbol myristate acetate (PMA) snd unopsonized zymosan. Maximum quantities of O2- were released following stimulation with 1 microgram/ml PMA and by a particle-to-cell ratio of 100:1 with zymosan; responses to the agonists peaked between 60 and 90 min. Resident AM obtained from pathogen and disease-free senescent (18-26-month-old) female C57BL/6, BALB/c, and DBA/2 mice released significantly more O2- in response to both PMA and zymosan than did cells secured from adult (4-8-month-old) animals. In vivo, the capacity of AM from adult and senescent animals to phagocytose Streptococcus pneumoniae (unencapsulated strain) and Staphylococcus aureus was comparable, and although the cells from the senescent mice tended to be more efficient in their ability to kill internalized bacteria, statistically significant differences between the two groups were not observed. The results of these studies indicate that the enhanced susceptibility of the senescent host to infection of the lower respiratory tract cannot be attributed to age-related changes in the nonspecific antimicrobial activity of resident AM.